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Modular gas seals cartridge 



Background to the Invention 

Gas seals are now used widely to seal process gases in large turbo compressors and 
associated turbo machinery. The industry has adopted as its standard, the cartridge 
arrangement containing the complete seal arrangement within its assembly. 



The most common type of gas seal is a tandem seal. It is made up of two stages, the 
inboard stage (IB) and the outboard stage (OB). The IB stage is used to seal the complete 
process gas pressure. The OB stage is also engineered to seal the complete process gas 
pressure. However, during normal running, it sees no more than a few bar of gas 
pressure. It's main function is to act as a back up to the IB stage. Should the IB stage 
suffer catastrophic failure during operation, the OB stage takes on the full sealing duty. 
This enables the compressor to be run down, stopped and process gas pressure vented in a 
controlled manner. 



The industry had accepted the tandem seal arrangement as the standard. All the tandem 
seals follow the same assembly configuration detailed below. 
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Figure 1. Typical tandem seal arrangement 
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The key. components of the tandem seal have been identified in figure 1. The main 
feature of the conventional arrangement is that the two stages share common parts (such 
as the spacer sleeve). This means that the two stages (IB & OB), cannot be separated 
while still remain as self-contained functioning.units. 

Description of the Invention 

The invention relates to the modular arrangement of the tandem gas seal configuration. 
In this invention, the IB & OB stages have been completely split into two separate and 
independent modules. One separate module comprises of the IB stage cartridge, and the 
other module is the OB stage cartridge. The two modules are completely separate and 
independent of each other, having no common components. The resultant benefits are 
presented in the next section. 




Figure 2. Modular tandem gas seal cartridge arrangement of the invention. 
Benefits of the Invention 

• The modular arrangement, enables independent replacement of just one cartridge 
module, be it the IB or the OB stage. This can significantly reduce down time. 

• Any refurbishment, repair, or replacement need only be done on one stage module, 
without having to strip the other one. 

o This further reduces turn around time and costs. 



Reduced manufacturing costs. 

o Less metal is required to be removed to produce above components compared 
with a conventional tandem seal cartridge. 
Significantly simpler assembly procedure, resulting in reduced assembly time and 
reduced assembly costs. 

The modular arrangement enables much more rapid fault diagnosis on test, thus 

further reducing time and costs. 

Simplified strip down and evaluation procedures. 



